Abstract: Thomas Willis in 1962 described the anatomy of cerebral vessels and clearly recognized its functional significance.
Introduction
Thomas Willis is considered one of the greatest neuroanatomists of all time. His name is associated with the circle of Willis, an anastomotic circle at the base of the brain.
(1) Circle of Willis also known as Willis Polygon is a circle of arteries that supply blood to the brain. It comprises of anterior cerebral artery, anterior communicating artery,posterior cerebral artery, internal carotid artery and posterior communicating artery. It is an anastomosis of basilar system and internal carotid system lying in the interpeduncular cistern. (2) Most of the anatomical variations have been reported on the posterior cerebral and posterior communication arteries.
(3) A higher percentage of abnormality has been reported in the mentally ill and in patients with cerebrovascular catastrophy, knowledge of which may also be of use to the surgeon in assessing the feasibility of shunt operations and in the choice of patients.
(4)
In adults three configurations of the posterior bifurcation of the posterior communicating artery can be distinguished.
Aims and Objectives
The study was carried out with the following aims and objectives: 1) To study the variations of vessels in posterior part of circle. 2) To find out any preponderance of variation in any particular vessel in this region. 3) To find out differences in males and females if any.
Material and Method
The present study was carried out in the Department of Anatomy from July 2009 to August 2011.It includes 70 human brains (53 males and 17 females) irrespective of the cause of death. Brains were obtained from Forensic department of IGGMC, Nagpur and from the cadavers in the dissection hall of our college.
Steps in studying the circle of willis: 1) Skull bones were carefully cut with hammer and chisel.
Vault was removed and brain was taken out carefully after cutting the dura folds.
2) The removed brains were dipped in water and then washed under running water for 15 mins and now placed inverted over a clean surface to expose the base of brain; the water was soaked with tissue paper.
3) The circle of willis was observed at the base of brain.
Measurements of arteries forming the cicle of willis were taken with vernier calipers graduated to measure upto 0.5mm, at two different points and values were noted down on a preformed data sheet. 4) Finally, photographs were taken with digital cameras.In order to avoid errors due to different angles of view,images were taken almost perpendicular to the plane of the circles
Results
Results will be discussed under the following heading: 
Posterior Communicating Artery:
This is the artery which shows maximum variation according to literature. 
Configurations:
Distribution included bilateral or unilateral presence of configurations. In this study following observations are seen. Frequency of adult configuration is higher in all the circles i.e 72.85 %.10% showed foetal configuration while 21.42% of circles show transitional configuration. No major malefemale differences are noted in adult and foetal configuration . Frequency of transitional configuration is slightly more in females than in males.
Discussion
Posterior Cerebral Artery In this study 68.57% arteries are measuring more than 1 mm and so considered normal on right side. While 64.28% left sided arteries are normal. Frequency of hypoplasia of vessel is 30% on right side and 35.71% on left side. These findings do not coincide with any previous study. 6 shows 86.5% normal PCA. Prof.E.Fawcett (1905) 7 noted in his study that the right posterior cerebral in 6 cases out of 700 arose from the corresponding internal carotid, the left posterior cerebral artery arose in 4 cases out of 700 from the corresponding internal carotid artery. Kamath S(1981) 4 found 11% posterior arteries with abnormal diameters. Kapoor K(2008) 8 in her study revealed 73% normal arteries with 2.4% showing multiplication and 10.6% show hypoplasia. Abubakr H M(2009) 9 in his study revealed 97.2% normal PCA on right side and 97.9% PCA on left side with 2.1% hypoplastic PCA. 6 found in twenty-eight cases the right was much larger than the left, in fifteen the left was larger than the right. In seven cases both vessels were extremely small.Absence of PCOM is about 4.5-6.5%.Kamath S(1981) 4 observed hypoplasia in 10% arteries. .
Study of Bertram C. A (1888)

Posterior Communicating Artery
Configurations:
Frequency of adult configuration is higher in all the circles i.e 72.85 %. 10% showed foetal configuration while 21.42% of circles show transitional configuration in present study. Bhattacharji S (1967) 10 observed 18% circles with fetal configuration in healthy controls while 29% circles in patients with cerebral infarction.
Present study result coincides with the results of Kamath S(1981) 4 as far as adult configuration which is 73.5% and 25% fetal configuration. Frequency of transitional configuration in present study(21.42%) is far more than the findings of(1.5%) Kamath S(1981) 4 13 revealed in his study that the blood supply to the occipital lobe mainly via the PCA and ICA was seen in 59% and 34% of fetal brains, respectively,transitional configuration is seen in 7.4%.
Conclusion
The present study was carried out with an aim to evaluate the variations in arteries forming the circle of Willis. We thus concluded that: 1) Complete and symmetric Circle Of Willis is necessary for proper cerebral circulation 2) Frequency of transitional configuration is slightly more in females than in males . 3) Hypoplastic posterior communicating artery is one of the common finding in this study.
